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Abstract: 

PROBLEM TO BE SOLVED: To execute transmission and reception without being influenced by multipath 
interference or the same frequency interference, etc., even at transmitting of a wideband signal. 
SOLUTION: An orthogonal frequency division multiplexing(OFDM) signal received from plural antenna 
elements 1 of an identical characteristic is supplied for an excitation weight calculating part 3 and, based 
on the inter-element interval of the elements 1 and the frequency interval of OFDM subcarriers, an 
excitation weight for controlling excitation of each antenna element and each subcarrier is calculated. 
The signal received from the antenna elements 1 is given the exitation weight calculated by an 
excitation weight giving part 4. Thereby, a directional pattern which is optimum in a desired direction is 
obtained over the entire band of the OFDM signal to execute transmission/ reception free from the 
influence of an interfering wave. 
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oFDM«**a6s«rsfc»©H-w 

mfa»©T >^|f^ ©if^ MHXlfflWEO F DMi 
tuEacOTVx^^-CSff LfcO F DM{f ^XiiiW 

iES*»T>-x^*^T-M{f-rsoFDM{f^-(CBfriEia 
©mrwaoFDMm^ttJr-r sras^w b&JHttu 
^ h/v»mrisoFDMff^ti^i-?>as^^^ h&- 

■&fflm.X'<9 h/K75WISOFDMffi^-lC##i-Sri: 

©t v*r -rmi-x^m LtoF DMSflm*©f^*+ 

CDT^-^^T'SffibfcOFDMgffiff-^CDf-T'df.^ 

!J7©5VM< £*>-#©f-^f^yr£^-c»p 
gps-r Hcs-j^-c^gft oFDMitct^+t y 

©T yy-rm^&t LfcO F DMff ^ t iWfEO F DM 

mm<>^4 btcs^v^T^sffoFDMft^©^^>-¥ 



[»**7] tfrtaais^w mm^awc, sfrfaaic 

©T yx-tSRT-© 5 *>©0r£©**PT y^^^-^Sif 
LtOF DMgffft-s- 1 SWB^PT ^•J-^^ror 

an- s # 2 ©ffi ere* urn^t, 

mm<?~4 Kcs-5^rmsifoFDMfi^©^^>^ 

1 ^fS«©S^"5I^[^t4T^x^ 0 
[9**8] tufa^SroTyx^-^Sr^F^PiT-Ell 
iiicga^ijLfci t -t-5»*« i ictaa©ig^w 

[|f*ill 0] griEJSiffi**^ Mfffi^SW:, stria* 
f[©T Vx-^-^-Cgft LfcgfS O F DMft-^-icS^V ^ 

U BffiLfcgrfcgftJSbiS**^ b£fulBglfOFDM 

r t k ± o r iwaaHt ofd Mft-^tt^i- 5 &<t jshs 

Sr^SIf -f 5 fc » © ^-#tt©«»© T yrti? t . 
/w©«s»MHir*<5v^-c, ifjta»©r>-x^^^ 

t, 

ttia**©T>x^»^T^f^5tufa^Wf^-{CHti 

[*w©PiW*iftW] 
[0001] 

[^?e©js-rss#f^if] 7=v^^/Ht^ 
?ij^is:sji?&«c^»j« (ofdm) 

[0002] 

[«*©S#f] x^^^/^S;©«^{CJ;5ff# 
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[0 0 0 3] PHS^PDCtM^^SfV^/V* 

i- t-#d£^«ft©-^^ f a ri«T?B, m o 

[0 0 0 4] SfiJijgT 1 H^ttaS-CH:, -OOtt^JBT?* 

©a«te, i,itmmim-e&. c a -^-f-/^ © 

&BU 9**»Ki*tv^fc», {^^©ff-r/w^.x&W 

< ft 5 r fc *» b , 1MB L 6 Sfll-t-5 S«« tf » 
[0 0 0 5] fttft^Vf ^ f-f Tli^f Attt, 

ft Lfctim* a kir 5 if tup-*- a r 

— tf-^fc fc5*1-5fflf«asH*Sfc», < at- 

[0 0 0 6] ^(Dis*<r&X"WbV'~^m$LX*hZ>^-t 

f^ffl^t», Sfts*^©^t*y7v^#-^ 
[0007] EJLh©J:5K, ^«ffigS*bS*HfeBcSI^ 

**©»£-?*> 5 0 JErit?, ^/i^/v^/^eS^it 

mxhzmtmmkftm&n (of dm) fern^tm 



J:Sr u- t'ft^^tftf^^^^ 5V raff tSffl-T 5 

[0008] 5E«©-^/v^^'Y y resfcfrsttifHaxa 

OFDMe3l*SrCf±, i?mfi#©-8B&lg»Lfc#- 
[0 0 0 9] Wfc, ^H©tV ^^/H±«t strifes 

^ftiftftv^ tV r mm xmw £ n a « & Mfc 
[ooio] *iE, ■^A^-^^TU^'iai— asafc^*, 

[0011] iiJSBr^ffi^ttT^X^H, *3ft©PJ-# 

©-c&5o fct, at&nraEftiRittr^^srMv^^ 

[0 0 12] L^Lft^b, S^nl^^ttT^xf- 
[0 0 13] OFDMfi3l*S;tj3V^TH, OF 

DMffi^#)*i-5ic+-&^t©«*©^y^^ y r 

©5*>©, foS#«©if^^ y r©*3iSWSft!fe»iRH4 
/^-yt/i^ ffi©f-^^ y r©ffiiRjtt/^->-n 
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m.7- v \ym*&Mt?*fls3-*7 ! 4 rxmrn-Tzmu 

[0 0 14] i©i5t, xV^^/Wf-^-^iJSrE^Ja 
(OFDM) *A-T?«i»e3H-S»Cltt:ftr 

O F DM»S©iv;Vfy^gMtt^t 

fAtiS t *5 iai-^a»T»»<oSl***>««-t-5 
r t iS-Ct aj£ffif«iSS«o F dm«-§-8<o^IWWJ«!*s 

[0 0 15] «3f5©£ 5*»«IB©*>3«-li*fc 

T^^-t?[40FDMe^«rt»±T»Jl»^(- 

[0 0 16] 

t as Tf S * v ^ t v ^ 5 MB^a* o fc 0 
[0 0 17] ^HB^tt, Jt£#«e*eSlfll^«>#*rtW^ 

ftttT -?-S:S«-t5 r t & g ft i -T 5c 
[0 0 18] 

SJS^ffiftttT^x^ii, OFDMffi^-^^Sjft-a 

^•rmwm* mk&.tmmo f DMffi^t^^t 

fc, BtrlE^WTVr^^-egfSLfcOFDMfS-^-X 
»iifflElIfc©T yrt^t?a« O F DMfS^-iclfr 

38BH©i&*ll ll^SilJSTOfftttT^^fi, H 

^-#tt©»©T^-t*^i, itfB»©T^:r-}- 



[0 0 19] #3PJ©!t*ll iC&^Til, ^-#'14© 
^©^fHIRRtfO F DMfl^©f^*+ y T ©Jlift 

gwwBi^^-caig?^ h*3imi-s. -©as? 

t©r*fcs 0 ®mv~4 Mt-^sta, ^sii-rsoF 
DMfH^aM^^-i- h^tsrtiaot, OF 

DMflM-©^;/*-* y rjrsa^-c, *H*[rH;:|1t]-© 
[0 0 2 0] *:|gBJcoftjftrii l f^l^Tii, 

it, m.m<Dr^i-m^m^mmRxim^^ wv© 
nmmm\z.m^xmmv^ v*ftm-z> 0 r©a 

£^«ffi#irasi?w h^nctiaot, & 

[0 0 2 1 ] 

mmnmmorM] sir. mmz&MLx^mwom 

H"CS>5. *HJfe©^ffii±^Jx.tfOFDMff-§-^S1IM 
©T ^^-^-icjgffl-r 5 r t AS-et 5„ 
[0 0 2 2] ft*3 % 0 1 iC^^V^Ti4, HlgcDS:ff*£:t>* 

19, #iCOFDMStgP!]SiCO^Ti*€R&LTl^ 0 
[0 0 2 3] BlliCt5V^T, MxiifOFDMil^Sil 

»mgB3, ii^x^ b#^tH, sitaM^^^ h# 

[0 0 2 4] r^-MBl 2tt, -WttKltt. *HJ1« 
*©«gJ;'PtSv^ (iiMO. 5«) RgPB^iHM^tL 

v^5„ i^-#tt©««:©r >^-rmi- 1 ©^MHW:® 

LfcO F DMgjfffi #14, o FDMSHfff-H-i ©Jg-g-S: 
KCfcfcWx^-yi^^f-XitRFX-r 2*tLt 

[0 0 2 5] il^^-f bfftiiSI53!4, r^^st^i 

<om=f- ww toF DMt^t y r ©ji«WPi^sip 
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6 0 OFDMff-§-(iES-r5»»f-^>^y Ti^io 

h zm^-mm t o f DMt^*+ y r co^^mHi 1 k 

m^^X'ikfeLX^Z>CDX\ £T©-^ 

[0 0 2 6] Il^x^ b©f±ia5 3-efff±lL/ca^^^ 
-f M±, OFDMg««^&ifffl$;h/C^5fc«>g« 

[0027] ®mv=>r H#^4d, sitas?^ 
©nmfenic^^Tgftati?:^ h*»£u ss£ 

[0 0 2 8] fc*s, OFDMSffff^^taS'?^ 

JS&Sk*^ b/K^^T-afi^^-r h 
^HW£tlS 0 Sff^9t*A^$tifcOFDMgffff^ 

[0 0 2 9] £{f5PU£*5^TS*, itffix-^ji 

flwpi oka***^. asflmiott, mm?—?iztt 
ff^-^#5o oFDMSiffi«#tt, mmmmv*4\-tt 
mmmv^ y^mqm. oFDMmmm^\m^ 

[oo3o] mtmrnv^-j Ytt^-nsfe, mmmMv 

i im&isnfcoFVMmmmm-3\<^r®}M 
[0031] of DMmmn^cr>m{nmm<y ^-4 ho 



[0 0 3 2]*!^ r©±5K:fl|*$nfcll«©»«© 

[0 0 3 3] I^S, OFDMft-^-Srglf-rSfcWt-r 
5 0 ryrtSl 2©#T^:r^i!{^ ltpjgLfdf-^- 
fi, T^-TV^f-XttRF^-f yf2^LTiS9 

=>r h*tija3fctti & $^ 5o as^x^ h#(±i§B3 

r^-^-*T-i©j»T-^RitoFDMf-y^-r y r 
©a««wiw*a3W!:L-r, oFDMgfmf^-©^** 

[0 0 3 4] mm ^4 b»m^3^ff(±|LfcS*tt, 

[0035] rtiW!), #ryfti^ii>boSffi 
m-f hflStt-¥&;ft,5o -il^«tt), T>-x^§|5 1 2 ©# 

[0036] sAnas?*^ hftf-£as7a»e>©£flMt-* 
KSflWs 9 1 4 ^. e> nr« w $ ti, s o 

[0 0 3 7] S^t^JCfi, Sftlf^^jfgBi o 

[0038] itL^wSffafi^i-r hit^r^x-j-s 

^ l icMbfcMfll^x^ 8 

8 ^P, ©^ff jf -g-tt^V - 7 s ^ f\X il R F ^ 4 v f- 2 

[0 0 3 9] r^u, frry^il^PiKtt^WKk: 

[0 0 4 0] r©i5tc, *^®^«fc*5V^Ti4, a 
FDM^Sffff^^rtro^JMS^K^-^ryx 

■j-iSiflHttr-ASrKS^-srtas'BriBKfta. ft^T, 
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* o f dm«-§* & r. n b <vwmm<vmBW%&f & r. 
©of DMm^m^mmmim^m-r^ r t , g 

4. 

[0 0 4 1] @ 2 fWc|SM»flfe©|lifi(0^ffi^*+^P 

*^iicDf^tt, OFDMM§{f{f^»aigvW F- 

»#^£ji«^7 (JiKfcW) stoma 

[0 0 4 2] T>^-j-§|5 2 0f±, -^WiCt4^-#14cO 

i»oryft^2iiaoTti*s^5 0 ryft 
*^2 i©jffflWPHH:, *«iligic»&ft i 5 ffi^ (ii 

090. 5jfcgg*) „ 7VftW2 lTgft LfcOF 
DMgfllfll^B:, SflMB# 1 SflMt ^-^5>Bti-S fc » K 
Kttfeftfcf'a-^l^'tf-XftRF;*^ 2^L 

^f?f2 2H01cOT f 3.-^U^f-Xf*RF^^y5 : -2 

[0 0 4 3] ginmcte^Xlt, SflT«2 3H:, OFD 

msat ft ©*aa, tits&a, ftwmm 
©a, «s«aESMosutrfAD3E*^*^or^- 

^^/Wt#^3E*f S. JEHU Sffi^2 3 

^mm^&ftio sif^2 3ww^f4, s?i<7)smsi$2 

5 fC#t#&^nSo * 1 ©3E*lfP 2 5 ft, A^^/df-^ 

ic^m?- (fft) ^a^^fti-^ticto 
•c, &mmm^? vMn^m^^mc, swas 

[o o 4 4] &mm&v*j mtwgB2 7«, 

fcsitas?^ h^ffl-rso Sftas^w hi, 

[0 0 4 5] StttiSfrfegftaS^-f Hi, #T>"r 

t*f2 1 m^-fssffas?^ h#^t2 9i:ft 

^£ti3o *S«a«?^ Ftt-^2 9», 

ft##LT-frja«2 1 lfcfflAI-S. HP*,, SffiaS-7 
hf*-£fB2 QlCfcoT, f7yTtifSiIIoS 
ffOFDM-^7'^-tyTfeicaig'7^-f F^tt^^S 



[0 0 4 6] &$M2 1 1 }4, gf§Bg!7W Ftt-^SP 
2 9 T'gfH O F DMf7>t J) Tft^M^SSif 117 
i^T h«s#^$t!,fcOFDM«#*^riM-«. 
T, 3fS*lRl!S»&ai*rSOFDM«-§-^©ff-§-^ 

(5IM«^\ T#Rj*£«B as»JEE**i«. 

[0 0 4 7] &jm2 1 l©tti;*JI*tfeffiE8B2 1 3!^^ 
£*l3„ $5&a2 13i4, OFDMt/^t 9 Ti^*^ 

*i/fc^w*s:fc«ofciftjfe*a.asrff-3-c«isifB2 i 4t 
aiTj-r^o «fsgP2 1 4ti, ^»2 1 s^ffiTj^xV 

[0 0 4 8] ^ff^m&^Tii, ^fS352 15(C 

5. SPS2 i 5i±, A^£ftfcx-f s?*/Ht#*#J 

(try b^lJ) SrgfSW^fl^Sl^io-COFDMI?-^ 
^■YyT^^Pi-So SP£^fcOFDMi£{f{f#i4, 
^Sag|S2 1 2i'#t^$tb5„ ^SHSP2 1 2iiOFDMii 

mm%&&T>"r-)-m?2 im±&#m#gBLr, 

[0 0 4 9] ^ftil)S'7^^ M)tmSl52 8 14. gffftlS 
f*(±lgE2 7-e»(±l^^/cgffiafi'7^^ b^S 
*irLT N 3lffift^iC#^1-5^faS^i^ h^WW 
1"5 „ &*J, nm&SL (TDD) *^-CSgffi1-5» 

-g-ictt, SISflllNMIJlEftttlHI— c*a©-c, sitas 

!^*>f bJ|CW«2 8tt, SfflJW^-f ht^-O^if 

ra«**-r b ast»^#j#s (fd 
d) ^sreassfln-sifr&fctt, Sftas^^^ 

[0050] mwmm^^^ bn^U2 1 oi±, 

2 1 2<r>m^icnhx, mmjjfa^mmt&itibomt 

[0 0 5 1 ] |g 2 o3EifeSR 2 6 r±, A7j£*WUS8t$^ 

^xm\tm2 A\z.\^ti-rh a j£ftas2 4r±, ATj^ti 

fcOF DMS«ft#^^f- K©#JP^a*tFD A^^i 

a^KL, Sic, ji»sm^a, tt*s^a*t>^»ij 
Pi^a^w^ttc^s^a^©^a^JtLfcft(c, 

-7°U-7f-Xf±RF^-f y^2 2\zmtlirZ> 0 

[0 0 5 2] r^7HfXi±RF^-f7f 2 2 HA 
^$^fcOFDM^ftft#^#T^^*^2 lfrmt: 
-T5„ 7>rW2 1 (±OFDM^fjf#(cS-3V^T 

[0053] ftfc, i©i 5 tifc**©^«© 

[0 0 5 4] gffiB#t*3V^Ti4, 7VTW2 1 fcjo 
PtSffiJilfcOFD Mgftft-^-H, X a - 7 s 
(JRFM y^2 2^LTSffgP2 3K#t^^tl5„ 
g{fg|5 2 3 l^^-COFDMgfSft^-ii^-^^^ 



4 wMmicmmzfr, st^ % 1 ©se&sb 2 5 ^ 
v^rKS^-y^^m (fft) mmckoxfflWimx 

[0055] *mte<r>im\n&\>x\i.* ^(omrnm^ 

o f DMih/*^ y TO^jftfSfcHIS t fc*<J^TgftS 
[0 0 5 6] r5Lt, «-T>-x-f»^-2 

Lfcgftasi^w hf=j-^2 9ic*5v^-c, sn©sm 

Wfft 5 O F DM« ^©jf ^Sc^©^^^ flllCD 

[0 0 5 7] 2 1 lCOm^Iii, $t&£B2 1 3(-i 

oTttjg^n, «P$P2 1 A\C^X=f^^^)V^% 

[0 0 5 8] ijtt, j£#*£fcH*&<aff#l*i0>±J3 

< V>0 F D M«*©S«as WI6 t 4 5 ■ 
[0 0 5 9] aSfll^lCtt, ? 4 *J9MlftrJm 

(IJyhJMD £g!t&o/i^P£|5 2 1 5B\ OFDM 
yTCD^ffSrfl 5 . 3EPSftfcOFDM)S«fll 

#», #ias&2 1 2\cx&T>^-fm : f\c%s^ftw,£n 
x, &mamv=4 h#^2 1 ot#ti&sns. 
[0060] fiw^x^- mtms2 8(4, s:\mm 

?*>f hgtfj^ 7-C£ffl£*lfcgflrjaJS!7:n-< He* 
-T^T^ffW!?^ h&gtftf-So OFDMSfftff^ 

14, j£ff«?^ M*#8B2 l o(c*5^T£ff«l? 

[0 0 6 1] b#^HB2 1 0i>?,H)OF 

DM^ffff-^4, m2©s*^2 6^^t,^r, $7 
- y K«t 9 ^MS^t;i3E*$^5, S« SB 2 4 

Cfc^T, OFDMMfltCB^- KO#JB«ia&Ut 

F^yf2 2 SrifrLTT ^7^*^-2 1 fl^^WKSI 
[0 0 6 2] £©£5fc, **SfiCO^«|!l*JV>-Ct>, 

xhz> 0 

[oo6 3] ass, ^mm^m^mmmm^-r-f 



S4^-^£ttLTf£BJ£^B§^5 0 #J!*©Jt*ffii{4, 

oFDMassflr«#^oas^=:W h©##sr^ratst^ 

Tt, T>-ir-tJg^»»(±2(^PlP 3 *V^«-^fe5 0 

[0 0 6 4] *||*®^ffii-*i^Ti4, Sff§|5 2 3 ©ft 
Aft, SJlflfi^^^f h»(±i§B3 7Sffgffiii?x^ 

em- b»(±igE3 7«:, mmmmmimftLfcm-¥f& 

©«ES©7 yftif ©*^ rfl£EK t O F DM-y-^dr + 
Jj-$E3 5l'ffi^1-5 0 

[0 0 6 5] "-e*tij£ti5Slf«g!>^ h 
S4, r y'r-rmT-feK-^S-it oFDMt7**t y rst 

S4, IMS 9^ hw^^^^W^lf oztfrb* & 
[0 0 6 6] gffJSlS?^ h 3 5 it. gftas 

9^ hSrOFDMSfflft^t#-¥fC^§|5 3 9 {Cffi 
£-ric&3 9ii^-SffiI4fi'7^^ h ##$15 3 5 (D 

FDMfltf^oif^ (attest, TSPtoft^ 

[0 0 6 7] ^jtfP3 9©W^i4, ^l©^fP3 1 1 

\m%;£tiz>o % i ommu 3 1 1 aei 2 ©3? 1 

g|5 2 5 tfl-Sjt-Cfc?), AA^nfcOFDMSftff-^- 

b;vft-^ir^m-t-5 0 j&i©3e*as3 1 

[0 0 6 8] — Sft^^doV^Tfi, ^fitC2 1 5 CO 
WAI*, B2»^*gB3 1 2iC#t^^tl,5o ^2©^ 

gB3 1 2ttH2*o»2©3EiftfflJ2 6 1 m-mmxh <0 , 

AA $ tifc O F D MMftft ^ Sr B# Hft^lC'S^ L T ^HB 
gB3 1 0iCWA1-5„ ^35 3 1 OitA^tifcOFD 
M36«fll**#r>'7 l -?-*^2 lfr^^gBLT, ^jf 

[0 0 6 9] ^fStg^i^ b»m^3 8J4, sit 

5o ^{f.fiiS'7^-< b^liia3 8ii, (TD 

d) ttxm%:m-t?>mfr\a-i. ^mmm^^4htm 
-< h»taa3 8i4, ji««^w (fdd) ttxm§:m 

[0070] Mfli^x^ h##§B3 6(4. 

1 oi^nmatmm^mtmm^^ bzn^-Lx 

SHt»2 4KW*-t-5. ffi©#J*}40 2 tlH^-elbSo 

[0071] r^tr, r©j;5^«^$ixfcSllfi©^flS© 
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[0 0 7 2] gfffSHcfe^Tti, Sffg|5 2 3^?>#7y 
h£tti*l5 3 7 Rlf$:mmM<? ^ F#«35t«J 
i^S^VT, TVf^jR^ojrf-HIffiltirOFDM^ 

* ^ y r ©ji m t i;is<J v > fcsffi as ? ^ >r b 

[0 0 7 3] OFDMffi-S§-tC*3^Tf^ 3f£©*-f 5 > 

T*§5 0 09S.fi, SftlSiJi^ hirfflSB3 7(1, r© 
{iffiMt'^VTgff aii? ^ b n t ifiX 

[0 0 7 4] Sffia2 3^f.OOFDMSIMftii> 

gfia*?^ h#^3 5ti*ov^rsftas^^^ b 
na. #sfta*?^ htt-£«3 6iB»e>©o 

i<75^msE3 1 iK^xmrnt*^? vMm\^m 

[0 0 7 5] »l©S*|fl5 3 1 »SC2 1 

3t*5V^tlS$n, ttPSl3 2 1 4(C*5l/>"CxV S^/W 

[0 0 7 6] aSflt^lcjs^-CH:, 9*-f S?^/Ht**?Htt 
1 5(C^X.^ti-C, OFDMt^tyT^ 
Sl£lx5o £fHTC2 1 5^P>C0OFDMS6fllfl|*tt, $ 

OFDMffi^-#W©#- KaMWOSftSo 
[0 0 7 7] f?2©^g|3 3 1 2 fl>£>©0 F DM^fffi 

mztixmmmmv^ vh^s e^m^^n^o m 
mmmv^j b##^3 6t*, oFDMSHmt^c^t 
as?^ h^w^3 3 s^^^^ftafi^^^- b£## 

L-C^ff^2 4 S. 

[0 0 7 8] ^{taig^i-r b^#Jj-$tbfcOFDM^ 
fc*, fa-yHtX«RFM5'f2 2HLt7 

[0079] roijt, *§Ufiw^ffi^v>rt>, El 

#i<?>$8M%mti!Li>K ^mmmm^te^xi-i. 1 

o©l i of M c i o tiit 5 ^ i ^ 1 1 , 
«£lg«-f 5 r t *s-e # 3 t v > 5 f & 5 C 
[0 0 8 0] 04 B*3SWcDflb©»lS©^«^i-^n 



rvrw, xrL-yix^f-xiiRF^-rs/f-^[±^- 

©T^x-tJg^-2 1 # 1M2 1 ttnSrfflV^cM-efc 
S„ E14T14, #gU©SBei4Elffi©ffil8&'fb©fci6 

[0 0 8 1] gUfc&^T, nm<DT>-7-rmi-2 1 # 
lM21#nK ©Sff it S«gP 2 3 # 1 7b 
^2 3#n(C#t^^tt5 0 gjfg|52 3 # 175^2 3#n 

tiia 2 ©sit a? 23t ^i#©#j*Tfc n , >- K 

©OFDMff-^-^^^1 ©^35 2 5 # 175^2 5 # 

[0 0 8 2] II ©S3&SI5 2 5 # 1 75M 2 5 # n ii, H 

2 ©Hi ©^&SB 2 5 i; ^«©#f(g-e& 9 , OFDMjf 

=n-f btt#SS2 9# 175^2 9#n^W*-r5t#t, 

y ras?^ b«tti^4 2tfctti^^ 

S„ OFDMfi-^©f-^>^ y T»i±m*-T?fe5 

%©t-f?>o SftaS^^-f btt-S-g^ 9 # 175S2 9 
#nii, g|2©gfBaffi^^-r Y¥i^%2 9 tP^©# 

[0 0 8 3] **^©^SIiC*5^-C!4, SftaS'?^^ 

Siomtyrii^^^ b*i±ifP4 2B V S2© 
sitas^^-f b#ffi$P2 7&u«sftas^^^ 

35 2 8©«|g^*1-5 0 

[0084] mi ©f-^>-t y rasi7a,-r h*w§i54 

2f4, gffaS^^-f b*fflS)54 0 # 175^4 0#mS 
^ffiafi^^-f bSffig|54 1 # 175S4 1 #n^^fb 
TV^So Bl©S*gB2 5# 175S2 5#n^^©^|- 

■fry** y r©j^s*^-<^ hA^r-g-iaiiassirjsi-a^ 
T-dr^yrffiwgffas^^-f vmmm^^n^ 0 
^immt^-i b*mgB4 o# 175^4 o# mil, mi 
(DmM&2 5 # 175^2 5 #n^^#-y-/=3r-r y r©m 

m+S7# ITbmr-f^^ 
■^•*J:5l!:«orv^5 0 f7>t!)7# lMf7>t 

yr#mffl©*gftas^^^ bii, ^r^^t^-fe 
i-*iJ6e>^T, #7yfti^-tf)i;Lfcif f>^^ 
MrwS4 i # i7i^4 i #nst>*gitas^^-r b# 

#§15 2 9 # 1 Tim 2 9 #n^#WS£*T,5 0 
[0 0 8 5] pHitaS?^ b*(±i§B4 1 # 17!)^4 1 

^ftaS^^^ b##gP2 1 0# 175^2 1 0#n(C(±| 



mmmm^^4 Ytt*m2 1 o # 175^2 1 0 

#n©«lt 0 2©jiflJi)S?:n^ h#^a2 1 Oi 

HHrcfcu, ig^L#v^efrca»b©oFDMj£ft«-§- 

ii#to^T0 5 ©lftlK0£:#J$ LTtftBJTr3„ El 5 (4 

19, 0 5 (a) ttT^-^JK^OEW^U 05 
(b) ftOFDMf^tUr^LTl^. 
[0 0 8 7] ^|-#'l4cDne»r>-7 L i-*^-2 1 # 1 75 
12 l#ntSfBW:OFDMSItfl^ **Sftg|5 
2 3 # 175^2 3 # n{C#t^^^ So gfggp 2 3 # 1 # 

vzMt -^tsm^ftSo sit a 23#iM23 

#n©W*tt, **Jgl»SmS2 5# lM25#n 
[0 0 8 8] f§l©^|&§|5 2 5 # 1 2 5#n/^t>© 

■9-7** y T # 1 ©Jf?&«*^ H/Hf ^(4S«Ji)«^ 

§152 5 # 175M2 5 # n^^COf-7>^ U7# 2 75^# 

m©»ss^^ ^Wf^f4**§ffasi?w 

ffi£|S 4 0 # 2 4 0 #m(C{it^$tlSo 
[0 0 8 9] r^-C, StlS^^-f H«*ffitCO^Tg|5 
&#HaL-CRIjlH-3. 0 5 (a) (4^|-!HH4©lf§C©T 



[0 0 9 0] 05 (a) K*SVvr, BS^ST J^"?"* 

2 1 # 1 £Sip^#x.3 t , £*»J£jefSI 1 tiTfB 

(1) SCiot^JMo 
[0 0 9 1] 

e = dsin6 .-(1) 

o f DMffi ^&*mm-em*-rz tfi^-rs t , ws-r 

STVx-^^WlroeSjlSEl^MttTHTIB (2) 

[0 0 9 2] 

* = 7 -(2) 

t ; »r^^^*^2 1 # 1 t©ffi*f«ffil$IWi:i (4, 

(2) 5£© (i-1) f&t!ft5 0 LfciSoT, gffJliS 

ftfR (Hz) iLfcM®ryfW2i#i2)5S 

[0 0 9 3] 



(3) ^Wf-^^yTft-^Sr^-^^VKlc 
tLfclSI ( (4) 5£) 04©$if!lig^ 



[0 0 9 4] 



= a ii e c e c 



••(3) 



••(4) 



gmsmv** hwij tib (5) s:t^^^5 0 

[0 0 9 5] 



„ j2x(f R +fj)(i-iy- 
w iJ =a i , j e 

(5) s^-t-sffijas^^r hwi,j «rs«^s«f r 



■"(5) 



Wfj =a ije VR 

[0096] (6) st^i-i 5i-, 1 

:/^yTji«f j tft#-r-5„ a±±5, 
fiffattT >"7 i ^" _ c:"o f d m« ^<Dm^m ttmw 5 k 
assflMiSEftjcftffLfcr^^sK^miHd toF 



■(6) 



tt^HHTEMStbTVSO-t?, 0 5 (b) i 

s ti-*ui, ±3$ufc (1) 
~ (e) s©f j (4, Tta (7) s:-e*ai-5^tAs-e 

[0 0 9 7] f j = j X f s -• (7) 

o#mix ±e (e) aK^sfluasc*^ hwi.j 



£3fW-*-5„ §«a«?W M)M4 0 # 175^4 0 

ttibbhx. stmmmvxj vvs$-n2 9 # i7$M2 

9#nCtt^5, SftaS^W htt-£»2 9# 1 
75^ 2 9 # n ft, Jg 1 W^mS 25#175^25#n^ 

[oo9 8] s«^jii*sv^Ttt, mtyr# 

©gfSIbffid-l' h»WgB4 0 #175^4 0 #mt?»W 
^fcSftail^W Hi, j^MBS*^ HSfffilflU 
1 # 175^4 1 # niCA^J^tb, FjTS»r^-fe^*s;(r 



[0099] (tdd) ^s-emgft^-rs 

i§3-fcf±, smss?^ k wants** w ht^- 
•c&s©-?, sHta*?^ h»maj4 1 # 175M4 1 

#n!±gftaSf>^-f hJttitfM 0# 175M4 0#m<D 
tti;fr£-t©£*titfrrS 0 J1««^»M (FDD) ^ 

1 # 175^4 1 # nit, gff*eJl«t^{l«^Jlift 

l 0 1 0 o ] flp*>, ^fJMigft f T ^§ffJl« f R t 
mtezm&iai, ±|E (6) 3;£TfB (8) S:ro«t5t 

[0101] 



frrifR+fjW-iy 

w iJ =a ije 
hjrwgfu 1 #175^4 1 #nf±, 

(s) n<nmmmm ^ h&ss^L-c. mmmmv*. 

4 htt-£8B2 10#1M21 0 #ntztfj;fc-f BSfll 
aS^^-f hW-#§B2 10#1M210# niijoV^ 
■C, Lfcl/ ^E3B*» ?)©OFD Milff {f -^-icMffia 

[0 10 2] iWi5(C**i»Ill3^Tfc, OF 

StOF DMA ^<Dm**fa<vmMZft 5 r. k in J; 9 , 



A= e 9* 

giias*^ hgwatafctifes f j f7>tyrt'fc 

mm^-fo mi wc^n^mm^^^u, mmm®. 

«5 (GHz) , *ff**l4 0 (MHz) £«^LTI^ 
5 0 ftl^TiB, iiff««10 0 (MH 

z) , ^«*M8 (MHz) £ffi£L-0>3 0 
[0 10 5] 0 6{4*|§PJ!»flil»^*»^ffiSr^-r^D 

^zn-f KoJfa*^s0 4(DSU6(D^ffiiS)5:S. 

[oloe] as*^ M^ase oit ^kosjrb 



■■(8) 



0>S2»«rStt 3 £lf*»OFDM{!-§-8t££ 

ia]Wi^'5f9t-srt^i-r^LT^5 0 oil of 
•tm iRitt t*- a ^$ij#pi- 5 r k ff^mxh 5 o 

[0 10 3] fcis, ±|B (6) stftfB j t^tSTft 

hSHHicf j ' = f j + 6 f roJUififti^^y Tick 

/HftifcAtt, TIB (9) SCK*Ttoi:ft5. 
[0 10 4] 



-(9) 



M<?^4 YWliiUe 1 ictt, mi *>W8M2. 5 # 175S 

2 5 #n©w*ro5*>9f^rof-^-ryr# j <Dmmm 

[0107] fsicosspjiiig?^ hffffigpe 114, # 

T>'7 i ^*T-(r*5it5i7'^dr-ry T# j ©gitafi^ 
^h^r^tb-f-So -©SffiaS^i-Y hSr*lpaS»* 

-< vk lt, m2<oi^^^yrajg^^^ h*ni^6 

[0108] y-y**^VT%mmMv*-4 hnmm6 3 
i±, s?as^^^ h&mm\z*7**VTmmz%-D 
■M&jE&mmmmv^ v\m\^xn^\ ^ryy-rm 
i-x^m-r 5 o f d Mft-^co^-y- ^ y r ©gftas 
5^ bSr#mi-6„ -y-^^^yr^iias^^ 

y rmHi:3isft mmm^mim^tm^m^mm^ 
x^httLtm\ tryfWtlfftsoFD 

So 



-10- 



[0109] f-^>-ty Tg.mmmv^'t hn-tane 3 
gmmmv^ yh^2 9# 1M2 

9#nCM feftT, Jg 1 ©ffiMB 25#17JM25# 
n©3£mS*T*fc5JIWIc*^ h/HMtegftjaS? 

nme 4<Dwm^m-i, mtmrn^y^^ hH^U2 1 0 

# 1 75^2 1 0 #nlcW^^th. jHh £lxSOFDMfi 

5. 

[0110] mc, z<D£5\z.mf&£tiitmm<m*<?> 

[0 111] f§l©Si&S$2 5 # 175^2 5#n^£,JM 

sac*"** h/nt*9s#e>n« rtiii4 ^mmmm 

2 5 # 175M2 5 # nfl>b»3n JiSiSmlf--/^ UT 
oTV>5„ 

[0112] miommmmv^j hmmue a 

^tLfcfH mir'JTCiftS:^^ MWf^>e> 
2}C#t^-f § o 

[0 113] KS2©f-^^yrjBiR^*W h*fflfflS6 

•rsoFDMff^^f-y^^yTosftafi^^-r h 
[0114] y Timm&vx'f vw-m 

$156 4tli, BiS-yxi 1 KSrgSpK-tf-:/^ y TPs'! 
iC*tLTffl\ £T^^#^£{f-f30FDM{f^ 

^yrMSffM?^ hUtti^e 3, 6 4i3it5 
*ttttft*WiIS£imfflifir*ra, ±12(1) 

(s) scc^-t-twtiaifis-e&s. 

[0 115] £ 5 LT»f±l^tLfcSffaS^i^ bfttJ* 

i7bm2 9#nRxmmmmv*>r M+-5-8B2 1 o# 1 

75^2 10#ntM*h5. 
[0 116] ffi«#ffi(i0 4»^JS»^ffiir^|«T'fc 

5 0 

[0 117] £©£5fc, **Jfi«?f^l-*3V^Tt. El 
4 ©»i©^«i ^«©3»*£#3 - i #-et 5. 

[oils] m7 ittmmm<DmM<Dftm&^-ry'v 
y*H-e*>a. miK&^xmzxxmGbm—omiSL 
mmiam-n^ttLxmw%%^-t?> a xmrnnm 



Sff^&Wilff^©— gB©^£r*l/r*5»K IH— # 

yf*lif»LTi!b«. #l?*©MflEI*L&V^- 
#14»nflaoT^ir-tJgT-2 1#1M2 1 #n*rffl^ 

[0 119] 0 7l^*3V^Ti4, gjf§B2 3 # 175^2 3 
#n<omtl (l$MRi$) it, ^©**SffBlg? 
^ btt^3 5# 175^3 5#&t«Rl©ffiSMIffffi 
357 5 # 171/^7 5 # ntr#t^^^S 0 

[0120] #IO F DM«^-^g|J 7 6 !4, glrjg©* 
5 >^T'OFDMff^-(rffA^^T^5#BSOFDM 
{H-^-ir ^-Si»flOF DMifSSHt LTS? 1 ©ft 
Hjg^ffi$|5 7 5 # 175^7 5#n(^fii^-r5 0 fg 1 ©ffi 
Hjg^ffi$|S 7 5 # 1 75M 7 5 # n ii, §{f 2 3 # 1 75 
m.2 3#n^6>©«fKSt^i:#flgOFDMft#t©ffiii 

[0121] as?^ hwmm oi±^2(Dmmmm 
v=j iRum2(D^-f^-^vrmm^^.4 

2 1 # 175^2 1 #nT?gft£*v5gffiSiJg©titfB 
HtCtlS1-5 0 |«2©ffl«I?:n^ h»W^7 lfi, 

ft 5 0 

[0 12 2] KMig^-f Mi, OFDMSflft-§-© 

5©t\ -y-^>-Y y tmmvx-4 b*w^6 2}±, mm 
mm? s-t b^^SffioFDMjf^-©«-y-7 > >-ry r© 
h^*W1-?>i#l::, 3iffiOFDMff^©-y- 

[0123] i2©t^tyr«?^ hffw^e 

5# 175S3 5#nir#^t,^ SSftH*!?*^ htt« 
«aSf*-r b#^3 6#175S3 6#n{C#x.£ 3 tl 
So SfSaS 1 ?^^ Mt*fflS3 5# 1M3 5#n}i, 

i5^ftoTV^S B SfffidSU'i-f b#^3 6 

# 175M3 6 #n©«i*i±, 0 3©^fBS^^-r h# 

3 6 1 mmx-fo *> . Ei*u*v^iasi5d^©oFD 

[0 12 4] ft*S, gftflfi^x^ b#-£g&3 5# 175 



[0125] mc, z.<D£?[mf$.£ntz.mn<DBM<D 

[0 12 6] &tU2 3 # 175M2 3 #11^^-^ 
~y KOOF DMm^mbU6 - t fill 3 ©^*©^1I 

1 7i«2 3 # n^e>eoNfBDS^«rS«jaS9^>f btt-^ 
$15 3 5 # 1 7irS 3 5 # n ivltt^l" 5„ 

[0 12 7] *fc, S-ff^2 3 # 1 75^2 3 #nfrb<D 
*mimtt& 1 ©ffiWttff 75#17!/^75#n(C 
fctt&SflS. f l®ffiH«H75#lM75# 
nfcfi, fiOFDMfmA^^tL.tfc^ »H©ffi 
WflEffffi^ 7 5 # 1 7bm 7 5 # n I*, **gff i5 2 3 # 
175M2 3 # n^b©!$f?S1K^i#MOFDMfi#i© 

[0128] fflHttft, jffSw^'WaififtfcSart Steffi 
■fttSr^LTfc!?, ^2©swi^x^ h*ttiS7 1 

I«!>x^f5r*i6S 0 rwSSWSbS?^ Hi. OF 
[0129] H^^2cof-^> Jf y 

[0 13 0] gffiM^^ hff4»3 5#l»53 5 
#nlt 5MWl52 3 #l»S2 3#na»60«fmi»»|!: 

<7a^ hf+-¥-ffl3 6 # 175S3 6 #ntt, 
a6ffOFDMflr-§-|cS6fSa»5r=i>f hSr##LTffi^-f- 

So 

[0 13 1] i©£5(C, **Jfe<Of^,iC*5V>Tfc, 0 

3 xt>*s 6 (Dmmmm t ^#©$i*£#s d t #-ct 

So 

[0 13 2] 0 8ti^P7|©ffi©^K©^Si£^:/n 
S/^lllT'feS 0 H8(Cfo^TSl7 ^-©S/jg^litlcii 

O F D M«#4fi£SS £=f lt& Lfc«-? fe 5 , 
[0 13 3] #l£fc©^ffitt#ffilOFDM«^fcrit8&7 

6 SLUM'S fc#{~, IS 1 ©ffiPffi^ffigE 7 5 # 1 7i^ 

7 5#nfc**ft*T82©ftBHI»ffl«8 5 # 173^ 

8 5#n£Ktt, g2ffll?II'?x-i' M[iiS7 1t 

^x.T^3osspM)S^^-f Mftmss l^-rsajg 

&So 

[ 0 1 3 4 ] H 2 CDfflHffiSHJgB 85#175^85#n 
2 3#l»S2 3#n©WA^ifa&**t 
Si*fc, SflWI52 3 #l©W*t>ffi|&S^5J;5K* 
oTV5. &2©ffiB§ffiSTO8 5#175£8 5#n 



tt, 1 # 1 LfcSWtB 2 3 # 1 © 

mt!t^-Ty : ri-m^2 1#1M2 1 # n &C*J"!£ Lfc 
Sft9S2 3#1M23 # n®ffi^/i:»ffiSSr**5 i 
5fc*oTV><5. £©«G-fc*SVvrfc. 82©ffi§Ht£ 
ffiSB 8 5 # 175M8 5 #nfr>e>©*B§8iiiii, #T^^^ 

^H i ^s«rssm«-&«)teffiii^*<5< totss. 

[0 13 5] f3 0SfW?x^ MK±i§B8 lit, f5 
2©ffi§Mt|ftijgR8 5# 175^8 5#n^t)©ffiMfifc 

S<J^T\ g{fOFDMff^©^©^Jl«i::*tJS 
[0 13 6] Xfetc. ^©£5i-»*£^fc^i£©I$1§© 

[0 13 7] SftS2 3# 1J5M2 3#n^f,©'<- * 
KCOFDfcgM^B, 02©tBPjg»:tiifP8 5 
# 175^8 5#ni-ft^$H5„ Sg2©ffi§Hi«*ffit|S8 
5 # 1 7i/^ 8 5 # n i±, ^\nU 2 3 # 1 7^ 2 3 # n © 

[0 13 8] iSOSSfSil?!^ h#ffiS|S8 laSjftfc 
fcMmmMVx^f Mi, OFDMgjtflH^¥*&JSiS8fe 

©gftas?^ hKm^-tZo r©x 
iii^^ f^^2©f-y^r-t]jr®si'7^^ 

[oi39] ffi©#ffl as 7 ommoWiM t mmr-h 

So 

[0140] *HJfe©^ffi^*DV^rfi, 0 7 ©n*©^ 
*i lni«©S***#5 r. t as-e§ 5 1 #t , #hbo f d 

[0141] 0 9&tfg| 1 0 ii*3PJf tC#5jgJSW»g 

iRrttr -7-© r yfta s-ta?f!-r 5 fc » com^ a x*h 
[0142] m9ttm-mi<Dtim<DT>7'~)-m i f'&w. 

^TS^^LTV^ 0 ^l-#tt©S*©T^xf-» 
i^9 m^WIHO. 5 1-1. 0 1 -eff 
KIIHtEB$^5 0 ^©i^^iHB^i^^-^T^ 

» isitt tr- a -r 5 r t -*im t * 5 „ 

[0 14 3] HlOli, m-m&offlkoT^ 

So ^I-#tt©aic©T>"ri-*^ 1 0 liisH-HIIH 
0. 5l~l. 0l-e#Mfi|i-Sa»$tv5o EOi54 

[0 14 4] 

[|§B71©^*] £t±RHL.fcJ:5l!:*»Hl!: < tn«, iS 



-12- 



[0 2] *|SMoffio»16(0^ffiSr^-t-5 r o : y^H 0 
[03] *5SM»ffi<0jlifi©^ffiSr^-f-^i3y^H o 
[0 4] *5Si)!cD#cD^igcD^ffi^*-r7'ns/^0 o 

[05] mmy^j h<Dwm^m^mm^-?>tctb(Dmm 



07] *%m<om<D^<Dim&mt-7v?/9m. 

9] T^x^»^©tlHM%*riffi§f!0„ 

io] r^7-rmi-(Dtm\\^-rmmm. 

011] *lfe©^l!BSrSiffii-5fc»©ia^ 0 





31 91 9) 91 91 
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[04] 




|SiHS9T 



1 g»3 

7^**^1 #2,23#2 |5# S 




n 1 *1 fd 11 - - 
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[0 7] 





